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DETAILED ACTION 

Response to Amendment 

1 . This Office Action is in response to applicant's communication filed July 07, 2008 
in response to PTO Office Action mailed April 04, 2008. The applicant's remarks and 
amendments to the claims and/or specification were considered with the results that 
follow. 

2. In response to last Office Action, claims 1,16 and 22 have been amended. No 
claims have been canceled. No claims have been added. As a result, claims 1-22 
remain pending in this application. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1,16 and 22 have been considered 
but are moot in view of the new ground(s) of rejection. 

Information Disclosure Statement 

4. The information disclosure statement (IDS) submitted on April 24, 2008 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Rejections - 35 USC § 101 

5. 35 U.S.C. 101 reads as follows: 
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Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claim 22 is rejected under 35 U.S.C. 101 the claimed invention is directed to 
non-statutory subject matter. 

Claim 22 is directed towards a protocol, which is defined as "a set of conventions 
that governs the interactions of the processes, devices or other components within a 
system". A set of conventions then is an abstract idea, per se and hence considered as 
non-statutory. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grundy et al. (US 2004/0148482) in view of Pencis et al. (US 6,865,652) and Sakurai 
(US 5,959,930). 

As per claims 1,16 and 22 Grundy teaches a synchronous memory system/a 
method for communication/protocol (fig. 3), comprising: 

a plurality of memory modules in a main memory (Grundy, fig. 3, items 107i - 
107 i+ i), with each memory module comprising at least two memory banks (Grundy, par. 
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[0035], "the storage array 115 (which may include multiple storage arrays) being used 
for data storage"); 

a memory control device configured to generate commands (Grundy, fig. 3, item 
101, par. [0033], "the memory controller issues a data read command to a target 
memory device"). 

Grundy fails to teach the commands comprise a plurality of command segments 
with respective plurality of elements, however Pencis teaches command comprises a 
plurality of command segments with respective plurality of elements (Pencis, col. 1, 
lines 55-57; col. 1 , line 67 - col. 2, line 22). It would have been obvious to one having 
ordinary skill in the art at the time of the invention to use commands with command 
segments as taught by Pencis in the system of Grundy to provide narrow command bus 
(Pencis, col. 1 , lines 55-57) thereby reducing space required to accommodate the bus 
lines on the integrated chip and/or board. 

Grundy and Pencis combined teach wherein one of the command segments is a 
selection command segment for selecting at least two memory devices simultaneously, 
and wherein each of the memory banks has at least one uniquely associated element of 
the selection command segment (Grundy, par. [0032] "each memory device in the chain 
is represented by a bit within a multi-bit device selection value, the bit being set if the 
corresponding memory device is part of the target group of memory devices"; abstract: 
"selects a set of two or more of the memory devices to be accessed"); and 

a transfer bus for communication between the memory control device and the 
plurality of memory modules, wherein the transfer bus is in the form of a daisy chain 
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structure and wherein the transfer bus comprises a plurality of parallel transfer lines 
(Grundy, fig. 3, par. [0037], "commands and data output form the memory controller 101 
to the chain of memory devices 107 travel in one direction"; par. [0043], "the command 
line 156 and a set of N multi-purpose lines 158"); and wherein the memory control 
device is configured to transfer commands to the plurality of memory modules using the 
transfer bus (as explained above, commands and data output from the memory 
controller to the chain of memory devices, where it is inherent that the transfer bus 
transfers the commands), and wherein the transfer bus is configured to transfer the 
elements of a command segment in parallel over the parallel transfer lines (Grundy, par. 
[0044]), wherein the daisy chain structure comprises a first point-to-point connection 
from the memory control device to a first memory module of the plurality of the memory 
module and a second point-to-point connection from the first memory module to the 
plurality of memory modules to a second memory module of the plurality of memory 
modules, whereby the memory control device and the plurality of memory modules are 
interconnected to form a daisy chain (Grundy, figs. 3 and 5A, pars. [0037], [0038]). 

Grundy and Pencis combined teaches selecting two memory devices 
simultaneously as explained above but fail to teach selecting two memory banks from 
single memory device. Sakurai teaches selecting two memory banks simultaneously 
(Sakurai, abstract). Thus, it would have been obvious to one having ordinary skill in the 
art at the time of the invention to provide multi-bank selection method as taught by 
Sakurai in the system of Grundy and Pencis to improve read write operations faster 
(Sakurai, abstract). 
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As per claims 2 and 17, Grundy teaches wherein each of the plurality of memory 
modules further comprises a buffer device for forwarding the commands to at least two 
memory banks in at least in at least one of a respective memory module of the plurality 
of memory modules and one or more other memory modules of the plurality of memory 
modules (Grundy, par. [0030]; "memory devices are chained to one another and to a 
memory controller via respective, high-speed, point-to-point signaling links", "commands 
and data received within a given memory device are retransmitted to a subsequent 
memory device in the chain after brief storage"; "each of the memory devices buffer 
incoming commands and data'). 

As per claims 3 and 18, Grundy and Sakurai teach wherein buffer device is 
configured to compare the bit pattern of a given selection command segment with one 
or more predetermined bit patterns and to determine whether the associated commands 
needs to be forwarded to at least one of: (i) the at least two memory banks in the 
respective memory module; (ii) and the one or more other memory modules (here it is 
noted that Grundy teaches buffering and forwarding commands (see claim 2 above), 
where it is readily apparent that there must be a logic to perform the comparison for 
respective bit pattern to determine whether the command is for the memory device or it 
needs to be forwarded to the next one and as noted above Sakurai teaches selecting 
multiple banks in the memory device means the command is forwarded to the at least 
two memory banks, see par. [0090] teaches command buffer). 
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As per claim 4, Grundy and Sakurai teach wherein the buffer device is configured 
to generate a chip select signal for the at least two memory banks (Grundy, par. [0032]; 
Sakurai, fig. 1, item 5). 

Claim 19 is a combination of claims 3 and 4 thus claim 19 is rejected under same 
rationales as applied to claim 3 and 4 above. 

As per claims 5 and 20, Grundy, Pencis, and Sakurai expressly fail to teach 
selection command segment is the first segment of the commands, however it is noted 
that without selection (e.g. chip/device select) command it is not possible to perform any 
memory operations and thus it would have been obvious to one having ordinary skill in 
the art at the time of the invention to send selection command segment first to select 
appropriate memory device to be read or written to. 

As per claim 6, Grundy teaches wherein the number of transfer lines in the 
transfer bus is at least equal to the maximum number of memory banks which can be 
used in the memory system (Grundy, pars. [0043], [0049]). 

As per claims 7 and 8, Grundy teaches wherein the commands for each memory 
bank contain an element for a clock enable signal for all the memory bank (Grundy, par. 
[0107]). 

As per claims 9 and 10, Grundy teaches wherein the commands for each 
memory bank contain an element for an on-die termination signal for all the memory 
banks (Grundy, par. [0085]). 

As per claim 1 1 , Grundy teaches wherein the buffer device is designed to 
generate an on-die termination signal (Grundy, par. [0085]). 
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As per claim 12, Grundy teaches wherein commands contain an element for a 
reset signal (Grundy, par. [0068]). 

As per claim 13, Grundy teaches a transfer line connecting the memory control 
device and at least one of the plurality of memory modules and configured to propagate 
a reset signal. As explained above with respect to claim 1 , the bus propagates the 
signals to the memory device and as explained above with respect to claim 12, a reset 
signal is also propagated to the memory devices. 

As per claim 14, Grundy and Sakurai teach wherein the commands contain an 
element for signaling that the command is intended for the buffer device. Here it is 
noted that as explained above with respect to claim 1 , Grundy teaches sending 
commands to the first memory device and if necessary subsequently forwards the 
commands to the other memory devices in the chain, where it is readily apparent that 
the buffer device with selected memory device must determine whether the command is 
intended for the it self or the other memory device. 

As per claims 15 and 21 , Grundy teaches wherein the memory control device 
comprises a coding device for coding generated commands and the buffer control 
device comprises a decoding device for decoding received coded commands (Grundy, 
par. [0097]). 



8. 



Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 



Greeff et al. (US 6,882,082) in view of Pencis et al. (US 6,865,652) and Joo (US 



6.198.667). 
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As per claims 1,16 and 22 Greeff teaches a synchronous memory system/a 
method for communication/protocol (fig. 1), comprising: 

a plurality of memory modules in a main memory (Greeff, fig. 1 , items 24, 26); 

a memory control device configured to generate commands (Greeff, fig. 1, item 
31 , here it is noted that processor sends commands to memory controller, which in turn 
generates commands to memory devices). 

Greeff fails to teach the commands comprise a plurality of command segments 
with respective plurality of elements, however Pencis teaches command comprises a 
plurality of command segments with respective plurality of elements (Pencis, col. 1, 
lines 55-57; col. 1 , line 67 - col. 2, line 22). It would have been obvious to one having 
ordinary skill in the art at the time of the invention to use commands with command 
segments as taught by Pencis in the system of Greeff to provide narrow command bus 
(Pencis, col. 1 , lines 55-57) thereby reducing space required to accommodate the bus 
lines on the integrated chip and/or board. 

Greeff and Pencis failed to teach but in analogous art Joo teaches wherein 
memory device includes at least two memory banks and wherein one of the command 
segments is a selection command segment for selecting at least two memory banks 
simultaneously, and wherein each of the memory banks has at least one uniquely 
associated element of the selection command segment (Joo, fig. 5, items XBANK1 and 
XBANK2, abstract). Thus, it would have been obvious to one having ordinary skill in the 
art at the time of the invention to select two memory banks simultaneously as taught by 
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Joo in the system of Greeff and Pencis to decrease time required testing the memory 
(Joo, abstract). 

Greeff, Pencis and Joo combined teach a transfer bus for communication 
between the memory control device and the plurality of memory modules, wherein the 
transfer bus is in the form of a daisy chain structure and wherein the transfer bus 
comprises a plurality of parallel transfer lines (Greeff, col. 3, lines 9-61); and wherein the 
memory control device is configured to transfer commands to the plurality of memory 
modules using the transfer bus (as explained above, commands and data output from 
the memory controller to the chain of memory devices, where it is inherent that the 
transfer bus transfers the commands), and wherein the transfer bus is configured to 
transfer the elements of a command segment in parallel over the parallel transfer lines 
(Greeff, col. 3, lines 32-48), wherein the daisy chain structure comprises a first point-to- 
point connection from the memory control device to a first memory module of the 
plurality of the memory module and a second point-to-point connection from the first 
memory module to the plurality of memory modules to a second memory module of the 
plurality of memory modules, whereby the memory control device and the plurality of 
memory modules are interconnected to form a daisy chain (Greeff, fig. 1 , col. 4, line 65 
- col. 5, line 5; col. 6, lines 16-20; col. 7, lines 30-35). 

As per claims 2 and 1 7, Greeff teaches wherein each of the plurality of memory 
modules further comprises a buffer device for forwarding the commands to at least two 
memory banks in at least in at least one of a respective memory module of the plurality 
of memory modules and one or more other memory modules of the plurality of memory 
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modules (Greeff, col. 3, line 61 - col. 5, line 5, the interface circuit 30 buffers the 
commands and then forwards to the next memory device, although explicitly not shown, 
such buffer device is well known in the art). 

As per claims 3 and 18, Greeff teaches wherein buffer device is configured to 
compare the bit pattern of a given selection command segment with one or more 
predetermined bit patterns and to determine whether the associated commands needs 
to be forwarded to at least one of: (i) the at least two memory banks in the respective 
memory module; (ii) and the one or more other memory modules (here it is noted that 
Greeff teaches buffering and forwarding commands (see claim 2 above), where it is 
readily apparent that there must be a logic to perform the comparison for respective bit 
pattern to determine whether the command is for the memory device or it needs to be 
forwarded to the next one and as noted above, Joo teaches selecting multiple banks in 
the memory device means the command is forwarded to the at least two memory 
banks). 

As per claim 4, Greeff, Pencis and Joo teach selecting two memory banks 
simultaneously as taught above (claim 1), but expressly fail to teach wherein the buffer 
device is configured to generate a chip select signal for the at least two memory banks, 
however it is inherent in the system of Greeff, Pencis and Joo to generate a chip select 
signal for proper operation of the memory system. 

Claim 19 is a combination of claims 3 and 4 thus claim 19 is rejected under same 
rationales as applied to claim 3 and 4 above. 
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As per claims 5 and 20, Greeff, Pencis, and Joo expressly fail to teach selection 
command segment is the first segment of the commands, however it is noted that 
without selection (e.g. chip/device select) command it is not possible to perform any 
memory operations and thus it would have been obvious to one having ordinary skill in 
the art at the time of the invention to send selection command segment first to select 
appropriate memory device to be read or written to. 

As per claim 6, Greeff teaches that the bus can have any number of parallel 
paths (Greeff, col. 3, lines 32-48), thus it can be inferred that that the number of transfer 
lines is a design choice, thus Greeff teaches wherein the number of transfer lines in the 
transfer bus is at least equal to the maximum number of memory banks which can be 
used in the memory system. 

As per claims 7 and 8, Greeff teaches wherein the commands for each memory 
bank contain an element for a clock enable signal for all the memory bank (Greeff, col. 
3, lines 33-40) 

As per claims 9 and 10, Greeff teaches a terminator (col. 3, lines 25-28) but fails 
to teach an on-die termination signal for all the memory banks, however the technology 
for on-die terminator is well known in the art and the examiner takes official notice of the 
fact because on-die terminator eliminates the need for a terminator resistor to be 
associated with each line. 

As per claim 1 1 , Greeff teaches wherein the buffer device is designed to 
generate an on-die termination signal (As explained with respect to claims 9 and 10 
above the having terminator requires generating the signal). 



Application/Control Number: 10/783,376 Page 13 

Art Unit: 2188 

As per claim 12, Greeff, Pencis and Joo explicitly fail to teach a reset signal, 
however memory devices are known to include reset signals and the examiner takes 
official notice of the fact because the reset signal is used to reset the memory device 
during initialization 

As per claim 13, Greeff teaches a transfer line connecting the memory control 
device and at least one of the plurality of memory modules and configured to propagate 
a reset signal. As explained above with respect to claim 1 , the bus propagates the 
signals to the memory device and as explained above with respect to claim 12, a reset 
signal is also propagated to the memory devices. 

As per claim 14, Greeff, Pencis and Joo teach wherein the commands contain an 
element for signaling that the command is intended for the buffer device. Here it is 
noted that as explained above with respect to claim 1, Greeff teaches sending 
commands to the first memory device and if necessary subsequently forwards the 
commands to the other memory devices in the chain, where it is readily apparent that 
the buffer device with selected memory device must determine whether the command is 
intended for the it self or the other memory device. 

As per claims 15 and 21, Greeff teaches wherein the memory control device 
comprises a coding device for coding generated commands and the buffer control 
device comprises a decoding device for decoding received coded commands (Greeff, 
fig. 2, item 47). 
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Conclusion 

9. The examiner also requests, in response to this Office action, support be shown 
for language added to any original claims on amendment and any new claims. That is, 
indicate support for newly added claim language by specifically pointing to page(s) and 
line no(s) in the specification and/or drawing figure(s). This will assist the examiner in 
prosecuting the application. 

10. When responding to this office action, Applicant is advised to clearly point out the 
patentable novelty which he or she thinks the claims present, in view of the state of the 
art disclosed by the references cited or the objections made. He or she must also show 
how the amendments avoid such references or objections See 37 CFR 1.111 (c). 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Merritt (US 6,055,202) teaches a method of selecting multiple banks 
simultaneously. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaushikkumar Patel whose telephone number is 
(571)272-5536. The examiner can normally be reached on 7.30 am - 4.00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hyung Sough can be reached on 571-272-6799. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Hyung S. Sough/ Kaushikkumar Patel 

Supervisory Patent Examiner, Art Unit 2188 Examiner 
10/07/08 Art Unit 2188 
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